Major nutrient status of vermicompost of vegetable market waste (MW) and floral waste (FW) processed by three species of earthworms namely, Eudrilus eugeniae, Eisenia fetida, and Perionyx excavatus and its simple compost were assessed across different periods in relation to their respective initiative substrates. Their physical parameters-temperature, moisture, pH, and electrical conductivity-were also recorded. The nutrients-nitrogen, phosphorus, potassium, calcium, and magnesium-increased in the vermicompost and compost while the organic carbon, C/N and C/P ratios decreased as the composting process progressed from 0 to 15, 30, 45, and 60 days. The nutrient statuses of vermicomposts of all earthworm species produced from both the wastes were more than that of the compost and that of their respective substrates. Moreover, the vermicompost produced by E. eugeniae possessed higher nutrient contents than that of E. fetida, P. excavatus, and compost. The MW showed higher nutrient contents than the FW. Thus, vermicomposting is the paramount approach of nutrient recovery of urban green waste.
Introduction
The urban green waste generally comprises of garden or park waste such as grass or flower cuttings and hedge trimmings, domestic and commercial food waste, and vegetable market waste, the later is generated in large quantities and accumulated in unhygienic way adjacent to vegetable markets emanating unbearable malodor due to lack of proper scientific disposal management particularly in developing countries like India. The vegetable market waste is the leftover and discarded rotten vegetables, fruits, and flowers in the market. This urban waste can be converted to a potential plantnutrient enriched resource-compost and vermicompost that can be utilized for sustainable land restoration practices [1] . Vermicomposting is a mesophilic process and is the process of ingestion, digestion, and absorption of organic waste carried out by earthworms followed by excretion of castings through the worm's metabolic system, during which their biological activities enhance the levels of plant-nutrients of organic waste [2] . Compost and vermicompost are the end products of aerobic composting process, the later with using earthworms. Vermicompost possessed higher and more soluble level of major nutrientsnitrogen, phosphorus, potassium, calcium and magnesium [3] [4] [5] -compared to the substrate or underlying soil, and normal compost. During the process, the nutrients locked up in the organic waste are changed to simple and more readily available and absorbable forms such as nitrate or ammonium nitrogen, exchangeable phosphorus and soluble potassium, calcium, magnesium in worm's gut [6, 7] . Vermicompost is often considered a supplement to fertilizers and it releases the major and minor nutrients slowly with significant reduction in C/N ratio, synchronizing with the requirement of plants [8] .
The vegetable market waste (MW) as well as floral (Peltophorum pterocarpum) waste (FW) were collected and composted using three different earthworm species-Eisenia fetida, Eudrilus eugeniae, and Perionyx excavatus during the present study. These worms have been considered as key agents for organic waste management through the process of vermicomposting [9] [10] [11] [12] [13] . The main aim of the present investigation was to know the extent to which vermicomposting and the normal composting of urban green waste may be combined in order to maximize the potentials of both the processes. Earlier, Graziano and Casalicchio [14] have proposed a combination of aerobic composting and vermicomposting to enhance the value of the final products. Frederickson and Knight [15] have showed that vermiculture and anaerobic systems can be combined to enhance organic matter stabilisation. The benefits of a combined system to process urban green waste could include effective sanitization and pathogen control due to an initial brief period of thermophilic composting, enhanced rates of stabilization, plus the production of earthworms and vermicompost [16] . Stabilization of green waste such as yard waste and vegetable waste through the process of composting and vermicomposting has been carried out earlier [16] [17] [18] . The present investigation attempted mainly to evaluate the nutrient status of different vermicomposts produced by the three earthworm species and that of compost of urban MW and FW in relation to the respective initial substrates, and also to obtain empirical information on the growth and productivity of the three species of earthworms cultured in the two substrates.
Materials and Methods

Methods of Waste Collection.
The MW and FW samples each weighing about 125 kg were collected separately in random manner. The MW, both fresh and decomposed, was collected from the main vegetable market of Puducherry, which comprised of different leftover putrefied vegetables such as cabbage, tomato, potato, onion, carrot, turnip, brinjal, and leafy vegetables; the FW was obtained from the P. pterocarpum (Family-Fabaceae and Subfamily Caesalpinioideae), a widely appreciated shade tree and a reclamation plant with dense spreading crown, and planted along the roadsides in the Pondicherry University campus. These wastes were characterized by segregating and discarding the nonbiodegradable fraction, and the biodegradable component was used for the experiment. Five samples of each waste were taken for experimentation and analyses.
Sample Processing-Pre-Composting.
The collected MW and FW were air dried separately spreading over a polythene sheet for 48 hours. The air dried samples were precomposted for three weeks before putting into vermicomposting and composting process. Pre-composting is the pre processed and pretreated practice of raw waste. The waste materials, in the pre-composting process were decomposed aerobically by the active role of bacteria due to which temperature raised up to 60 • C. As such a high temperature was lethal for earthworm survival, the thermal stabilization was done prior to introduction of earthworms into the substrate. When the temperature of the pre-composted substrate diminished to 25
• C, adult earthworms with welldefined clitella belonging to the three species namely, E. eugeniae, E. fetida, and P. excavatus were introduced on the pre-composted material filled in each set of earthen pots (The earthworms were collected from a local vermiculture unit at Lake Estate of Auorbindo Ashram, Puducherry, India).
Experimental Design.
In each pot five kg of the substrate mixed with cow dung in 3 : 1 ratio were taken for vermicomposting and composting. A total of four sets of earthen pots each set comprising six replicates was taken for each waste, of which three sets were used for vermicomposting with each set using one species of earthworm and the forth set was used Applied and Environmental Soil Science 3 for normal composting that is, without using any earthworm. Three species of earthworms, each of fifty adult individuals, were introduced on the top of the pre-composted substrate in each of the three sets of pots keeping aside the fourth set for composting without earthworms. All the pots were covered on the top by jute cloth cover and wire mesh to prevent and protect the earthworms from the predatorscentipedes, moles, and shrews. Small holes were drilled at the bottom of each pot which was filled with small stones up to a height of 5 cm for air circulation and good drainage. The processes of vermicomposting and composting were carried out for a period of 60 days. The temperature and moisture content were maintained by sprinkling adequate quantity of water at frequent intervals. The harvesting of vermicompost and compost, and total earthworm biomass, individual body weight, total numbers of juveniles, adults, and cocoons were carried out, and the mortality rates of the three earthworm species were calculated after 60 days, at the end of the experiment.
Physico-Chemical Analyses.
The homogenized subsamples of each substrate material and their respective compost and vermicompost samples (on the basis of 100 g dry weight) were collected undestructively at 0 (i.e., substrate), 15, 30, 45, and 60 days from each replicate pot and compound samples were made, which were processed for analyses of organic carbon (OC) and major nutrientstotal nitrogen (N), available phosphorus (P), exchangeable potassium (K), calcium (Ca), and magnesium (Mg). The temperature (
• C), moisture (%), pH, and electrical conductivity (EC) were recorded for the substrate and during the vermicomposting and composting processes. Temperature was noted daily using a thermometer, and moisture content was measured gravimetrically. The pH and EC of samples were recorded by a digital pH meter and conductivity meter, respectively. The OC of the samples was measured by Walkey-Black method [19] ; the N was estimated by the Kjeldahl method [20] , and the P and K contents of the samples were analyzed by calorimetric method [21] and flame photometric method [22] , respectively. The Ca and Mg contents of the samples were also analyzed using atomic absorption spectrophotometer (GBC make) [20] . The C : N ratio was calculated from the measured values of C and N.
Statistical Analysis.
Two-way analysis of variance (ANOVA) was computed using SPSS (version No. 10) to test the level of significance of difference between the vermicomposts produced by the three species earthworms and compost samples with respect to nutrient parameters. Cocoon production rate was higher in P. excavatus than that of E. eugeniae and E. fetida. The number of worms produced per cocoon was 28.9 and 71.0% higher in E. fetida than that of E. eugeniae and P. excavatus, respectively, while the number of cocoons collected at the end of the experiment was more in P. excavatus by 245.6% than that of E. eugeniae and 286.3% than that of E. fetida in MW; and by 186.8% and 194.6% than that of E. eugeniae and E. fetida in FW, respectively. The number of juveniles collected was 83.3% higher in P. excavatus than that of E. eugeniae and 50.5% than that of E. fetida in MW, whereas the increase was 74.2% in E. eugeniae and 30.6% in E. fetida. Adult earthworm number was higher in P. excavatus than that of E eugeniae, and E. fetida by 35.8 and 15.8% in MW, and 16.8 and 9.4% in FW, respectively. The production of cocoons, juveniles, and adults of all the three species was higher in FW than that of MW, which indicated the former waste material as a better substrate for the earthworms. The mortality rate of the P. excavatus was 900% higher than that of E eugeniae and 400% higher than that of E. fetida grown in MW, while it was higher by 1100 and 650% than E eugeniae and E. fetida grown in FW, respectively.
Result and Discussion
The mean individual length and live weight, mean growth rate of an individual (mg/day), individual and total biomass gain, reproduction rate (cocoon worm −1 day −1 ), fecundity rate (worm cocoon −1 day-1), total cocoon, juveniles and adult numbers, and mortality rate in the present study varied across different treatments. The worms when introduced into wastes showed an increased growth rate and reproduction activities [1] . The increase in body weight of all three earthworm species was noted in both the substrates during vermicomposting process, which could be due to the substrate quality or could be related to fluctuating environmental conditions [23] [24] [25] . The readily available nutrients in MW and FW enhanced the feeding activity of the worms, showing their increase in biomass [1] . Interestingly, cocoon production rate was higher in P. excavatus, whereas the number of worms per cocoon was higher in E. fetida compared to other species. The indigenous species, P. excavates, exhibited better growth and reproduction performance compared to the other two exotic species [26] . The higher numbers of cocoons, juveniles, and adults collected from the vermicompost processed by P. excavatus, were probably because its indigenous nature being acclimatized to the abiotic environmental conditions extremely well compared to other species. The difference in worm mortality among the three species could be related to the species-specific composting behavior or to specific tolerance nature of earthworm according to the changing microenvironmental conditions in composting subsystem [1] . Moreover, the growth rate difference between the three species was probably due to the species-specific growth patterns or could be related to the feed quality and preferences by individual species of earthworm [1] .
Waste Stabilization.
The reduction in bulk dry mass of both the substrates-MW and FW, the range of temperature, moisture content, pH, EC of the substrate, compost and vermicompost presented in Table 2 . depicted that higher mass reduction of MW was recorded in the vermicompost processed by E. eugeniae (75%), followed by that of E. fetida (63%), and P. excavatus (50%) compared to that of compost (26%), whereas the mass reduction was higher 83% in vermicompost produced by E. eugeniae, 67% by that of E. fetida, 56% in that of P. excavates, and 30% in sole compost than that of FW. The marked stabilization of both the substrates due to vermicomposting process was higher in the vermicompost processed by E. eugeniae compared to that of other two and the compost. The FW and its vermicomposts and composts were found to be more stabilized than that of MW.
The pre-composting because of its thermophilic nature prior to vermicomposting helped in mass reduction and pathogen reduction [27] . It was found that the bulk (dry) mass reduction and stabilization of both the wastes during present study through vermicomposting process were significant [2, 27] ; the vermicomposting may also be known as vermistabilization [28] . The cow dung used as the inoculant in the vermicomposting process enhanced the quality of feeding resource attracting the earthworms and accelerated the breakdown of wastes resulting in the reduction of C : N ratio by increasing certain nutrients [1, [29] [30] [31] .
Physical State of MW and FW during Vermicomposting and Composting Processes.
The physical characteristics recorded during the period of this study presented in Table 2 were conducive for vermicomposting process [6, 32] . The temperature ranged from 22.3 to 29.8
• C and was lower 
Temperature.
At the start of the experiment, the temperature of the substrate was high and then decreased gradually as the composting process progressed. The heat released by the oxidative action of intensive microbial activity on the organic matter resulted in the rise in temperature during the first mesophilic phase of composting process [33] . The temperature of the following thermophilic phase rose up above 40
• C reaching about 60
• C when most of the organic matter was degraded with the help of thermophilic bacteria and fungi, consequently depleting most of the oxygen. The thermophilic phase was followed by cooling phase, when compost maturation stage occurred and compost temperature dropped to that of the ambient [34] . Then, the decreasing trend of temperature with the progress of composting process occurred, which was probably due to the decreased bacterial activity. It may also be attributable to regular sprinkling of water. 
Moisture Content.
Moisture content ranged from 50-70% [35] . Edwards and Bater [36] reported that optimum moisture content for growth of earthworms-E. fetida, E. eugeniae and P. excavatus-was 85% in organic waste management. The rate of mineralization and decomposition becomes faster with the optimum moisture content [37] . According to Liang et al. [38] , the moisture content of 60-70% was proved having maximal microbial activity, while 50% moisture content was the minimal requirement for rapid rise in microbial activity. Vermicompost samples during the present study showed higher moisture content than the compost and substrate, which may be due to their high absorption capacity, and may also be because of assimilation rate by microbial population indicating the higher rate of degradation of waste by earthworms. Relatively highest moisture content of vermicompost produced by E. eugeniae followed by that of E. fetida and P. excavatus implied greater palatability of the substrate by the species.
3.6. pH. It was neutral being around 7 and increased gradually from substrate to compost to vermicompost [35, 39] . The near-neutral pH of vermicompost may be attributed by the secretion of NH + 4 ions that reduce the pool of H + ions [40] and the activity of calciferous glands in earthworms containing carbonic anhydrase that catalyzes the fixation of CO 2 as CaCO 3 , thereby preventing the fall in pH [9] . The increased trend of pH in the vermicompost and compost samples is in consistence with the findings of Tripathi and Bhardwaj [41] and Loh et al. [42] , which was due to higher mineralization, whereas the present findings are in contradiction to the findings of Suthar and Singh [1] , Haimi and Huhta [40] and Ndegwa et al. [43] who reported lower pH. The increased pH during the process was probably due to the degradation of short-chained fatty acids and ammonification of organic N [44] [45] [46] . Fares et al. [47] found the increased pH at the end of the composting process, which was attributed to progressive utilization of organic acids and increase in mineral constituents of waste.
EC.
The increased EC during the period of the composting and vermicomposting processes is in consistence with that of earlier workers [48, 49] , which was probably due to the degradation of organic matter releasing minerals such as exchangeable Ca, Mg, K, and P in the available forms, that is, in the form of cations in the vermicompost and compost [44, 46] .
Nutrients in MW and FW and Their Vermicompost and
Compost. It was found that the N was 0.45% in MW and 0.17% in FW; P was 0.25% in MW and 0.11% in FW; K was 0.18% in MW and 0.02% in FW, Ca was 0.62% in MW and 0.07% in FW; Mg was 0.17% in MW and 0.04% in FW, while the content of OC was 79.6% in MW and 42.9% in FW (Figures 1 and 2 ). The present study revealed that all vermicomposts prepared from their respective organic wastes possessed considerably higher levels of major nutrients-N, P, K, Ca, and Mg compared to that of the substrates [31, 50] . The increase in the nutrients and decrease in OC, C/N ratio and C/P ratios in the vermicompost, are in consistence with the findings of earlier investigators [25, 26] . Moreover, comparing the nutrient contents of vermicompost with that of compost, vermicompost possessed significantly higher concentrations of nutrients than that of compost (P < .05), which was probably due to the coupled effect of earthworm activity as well as a shorter thermophilic phase [51, 52] , making the plant-availability of most the nutrients higher in vermicomposting than that of composting process [3, 53, 54] .
Temporal Variation in Nutrients.
In the present study the percentage of OC decreased (Figure 1(a) ) and that of N increased (Figure 1(b) ), while the percentage of P (Figure 1(c) ) and K (Figure 1(d) ), and that of Ca (Figure 2(a) ) and Mg (Figure 2(b) ) also increased gradually in all the three vermicomposts and in the sole compost as the composting process progressed from 15 days to 60 days. Interestingly, the C/N ratio (Figure 2(c) ) and C/P ratio (Figure 2(d) ) in all the samples of vermicomposts and compost declined at the end of the experiment (i.e., after 60 days of processing). The nutrient contents showed significant temporal variation in vermicompost and compost of both the substrates, that is, MW (Table 3) and FW (Table 4) (P < .001).
The vermicompost of MW produced by E. eugeniae showed 177.8, 224.0, 166.7, 296.7, and 264.7% increase after 15 days of processing and 317.8, 372.0, 427.8, 887.1, and 476.5% increase after 60 days of processing in N, P, K, Ca, and Mg compared to that of the substrate, respectively, whereas it decreased by 35.9 and 52.8% after 15 and 60 days, The vermicompost of FW produced by E. eugeniae increased by 317.6, 254.5, 750.0, 1057.1, and 700.0% after 15 days of processing and 482.3, 545.4, 1800.0, 3285.7, and 1525.0% after 60 days of processing in N, P, K, Ca, and Mg, respectively compared to the substrate, whereas it decreased by 35.7 and 52.6% after 15 and 60 days, respectively in OC, while that of E. fetida increased by 200.0, 190.9, 500.0, 814.3 and 575.0% and 376.5, 400.0, 1350.0, 2728.6, and 1300%; while decreased by 44.3 and 60.9% after 15 and 60 days of processing, respectively. The N, P, K, Ca, and Mg contents in vermicompost produced by P. excavatus increased by 129.4, 145.4, 250.0, 285.7, and 200.0%, respectively, and the OC Applied and Environmental Soil Science 9 decreased by 55.2% at 15 days of processing, whereas the increase was 282.3, 345.4, 1000.0, 1785.7, and 950.0% and the decrease was 68.5% at 60 days of processing, respectively. In compost, there was less increase and was 23.5, 72.7, 50.0, 28.6, and 75.0% and 141.2, 254.5, 650.0, 742.8, and 475.0% in N, P, K, Ca, and Mg, respectively, and its decrease in OC was 73.4, and 79.9% after 15 and 60 days, respectively of composting process compared to that of substrate. The C/N ratio reduction was 84.6, 81.4, 80.5 and 78.5% after 15 days of processing and 91.9, 91.8, 91.7, and 91.7% after 60 days while the C/P ratio reduction was respectively 81.9, 80.8, 81.7, and 84.6% at 15 days of processing and 92.6, 92.2, 92.9, and 94.3% at 60 days of processing in the vermicompost produced by E. eugeniae, E. fetida, P. excavatus and in sole compost more than that of the substrate.
The considerable enrichment of nutrients of the vermicomposts of the three species of earthworms-E. eugeniae E. fetida and P. excavatus-compared to that of composts of substrates, that is, MW and FW (P < .01) were in consistence with the findings of earlier reports [2, 25, 26, 30] . At the end of the experiment, the increase in OC, N, P, K, Ca, and Mg was 55. The nutrients and OC were found higher in MW compared to that of FW, which was most probably because of mosaic nature of the MW. In all the vermicompost and compost of the present study the nutrients increased and OC, C/N ratios and C/P ratio decreased significantly with the passage of time (from 0 to 15, 30, 45, and 60 days), from the substrate (organic waste) to compost and vermicompost, respectively [2] . The present findings are in agreement with the findings of earlier workers: Nagavallemma et al. [35] , Uthaiah [55] , Muthukumarasamy et al. [56] , Parthasarathi and Ranganathan [57] , and Khwairakpam and Bhargava [58] . The waste materials ingested by the earthworms undergo physical decomposition and biochemical changes contributed by the enzymatic and enteric microbial activities while passing through the earthworm gut due to the grinding action of the muscular gizzard releasing the nutrients in the form of microbial metabolites enriching the feed residue with plant nutrients and growth promoting substances in an assimilated form, which is excreted in the form of vermi-cast [31, 59] .
Comparing the nutrients of vermicompost produced by the three earthworm species (E. Eugeniae, E. fetida, and P. excavatus), it was found that the vermicompost of E. eugeniae possessed significantly higher concentrations of the nutrients followed by E. fetida and P. excavates, and the sole compost, in the order of E. Eugeniae > E. fetida > P. excavatus > compost, which may indicate that the earthworm is more efficient in recovering nutrients from the waste through vermicomposting process [2, 60] . However, the findings of Sangwan et al. [61] , in contrast to the present findings, reported decrease in potassium content in the vermicompost produced by E. fetida compared to that of the substrate. Khwairakpam and Bhargava [58] compared the vermicompost of sewage sludge processed by these three earthworm species in order to report the suitability of worm species for composting. Reddy and Okhura [5] have assessed the vermicomposts produced by different earthworm speciesPerionyx excavatus, Octohaetona phillotti, and Octonachaeta rosea using the rice straw as substrate and found that vermicompost produced P. excavatus possessed possessed higher concentration of nutrients than that of O. rosea and O. phillotti.
Further, it was found that the OC, N, P, K, Ca, Mg was 85.4, 164.7, 127.3, 800.0, 785.7, and 325.0%, respectively increased in MW than that of FW, and the nutrients were also significantly higher in the vermicompost and compost of MW than that of FW (P < .05). 
Total N.
The total nitrogen content of vermicompost of the tree earthworm species was higher than that of compost and substrate. The increasing trend of N in the vermicomposts produced by the earthworm species in the present study corroborated with the findings of earlier reports [62, 63] . The enhancement of N in vermicompost was probably due to mineralization of the organic matter containing proteins [3, 8] and conversion of ammoniumnitrogen into nitrate [1, 64] . Earthworms can boost the nitrogen levels of the substrate during digestion in their gut adding their nitrogenous excretory products, mucus, body fluid, enzymes, and even through the decaying dead tissues of worms in vermicomposting subsystem [25] . The vermicompost prepared by all the three earthworm species showed a substantial difference in total N content (P < .01), which could be attributed directly to the speciesspecific feeding preference of individual earthworm species and indirectly to mutualistic relationship between ingested microorganisms and intestinal mucus [1] .
OC.
Total organic carbon decreased with the passage of time during vermicomposting and composting processes in both the substrates. These findings are in consistence with those of earlier authors [12, 46] . The organic carbon is lost as carbon dioxide through microbial respiration and mineralization of organic matter causing increase in total N [65] . Part of the carbon in the decomposing residues released as CO 2 and a part was assimilated by the microbial biomass [11, 66, 67] ; microorganisms used the carbon as a source of energy decomposing the organic matter. The reduction was higher in vermicomposting compared to the ordinary composting process, which may be due to the fact that earthworms have higher assimilating capacity. The difference between the carbon loss of the vermicompost processed by E. eugeniae, E. fetida, and P. excavatus could be due to the species-specific differences in their mineralization efficiency of OC.
3.12. C/N Ratio. The C/N ratios of vermicomposts of three earthworm species were around 20 : 1; such ratios make nutrients easily available to the plants. Plants cannot assimilate mineral N unless the C/N ratio is about 20 : 1, and this ratio is also an indicative of acceptable maturity of compost [68] . The C/N ratio of the substrate material reflects the organic waste mineralization and stabilization during the process of composting or vermicomposting. Higher C/N ratio indicates slow degradation of substrate [69] , and the lower the C/N ratio, the higher is the efficiency level of mineralization by the species. Lower C/N ratio in vermicompost produced by E. eugeniae implied that this species enhanced the organic matter mineralization more efficiently than E. fetida and P. excavatus [1, 60] . The loss of carbon through microbial respiration and mineralization and simultaneous addition of nitrogen by worms in the form of mucus and nitrogenous excretory material lowered the C/N ratio of the substrate [25, [70] [71] [72] .
3.13. P. The total P was higher in the vermicompost harvested at the end of the experiment compared to that of the initial substrate [8, 25, 73] . The enhanced P level in vermicompost suggests phosphorous mineralization during the process. The worms during vermicomposting converted the insoluble P into soluble forms with the help of Psolubilizing microorganisms through phosphatases present in the gut, making it more available to plants [1, 60, 74] . This was buttressed by increased trend of EC showing enhancement of exchangeable soluble salts in vermicompost of all the three earthworm species.
3.14. K. Vermicomposting proved to be an efficient process for recovering higher K from organic waste [1, 25, 73] . The present findings corroborated to those of Delgado et al. [75] , who demonstrated that higher K concentration in the end product prepared from sewage sludge. The increase in K of the vermicompost in relation to that of the simple compost and substrate was probably because of physical decomposition of organic matter of waste due to biological grinding during passage through the gut, coupled with enzymatic activity in worm's gut, which may have caused its increase [76] . The microorganisms present in the worm's gut probably converted insoluble K into the soluble form by producing microbial enzymes [48] .
Ca and Mg.
The higher Ca content in vermicompost compared to that of compost and substrate is attributable to the catalytic activity of carbonic anhydrase present in calciferous glands of earthworms generating CaCO 3 on the fixation of CO 2 [60] . The higher concentration of Mg in vermicompost reported in present study was also in consistence with the findings of earlier workers [60, 77] .
Conclusions
It is concluded that among the three species, the indigenous species, P. excavates, exhibited better growth and reproduction performance compared to the other two exotic species. E. eugeniae was more efficient in bioconversion of urban green waste into nutrient rich vermicompost compared to E. fetida and P. excavatus; the vermicompost produced by E. eugeniae possessed higher nutrients-N, P, K, Ca and Mgcompared to that of E. fetida and P. excavatus. Vermicomposts produced by all the earthworm species showed higher contents of nutrients compared to that of the sole compost as well as substrates-the green waste (vegetable market and floral waste). Moreover, the vermicompost and compost of vegetable market waste possessed higher nutrient contents probably because it comprised of a mosaic of materials compared to that of floral waste. Thus, vermicomposting was proved to be a better technology than that of sole composting and may be preferred for the management and nutrient recovery from the urban waste such as market waste and floral waste.
